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W e inves tiga ted the intraepithelial d en sity o f Lan gerhans 
cells in 17 epithelial skin tumors by immuno histologic and 
morphometric m ethods . There was a sig nifi cant diffe ren ce 
b e tween seborrheic k eratosis (Lan gerhans cell density 
431 ± 31 /mm2 ; normal epidermis: 378 ± 20/mm2) , basal 
cell carcinoma (28 ± 6/ mm2), and squam o us cell carci-
noma (100 ± 21/mm2). No correla ti on w as found between 
the Langerhans cell d ensity and the number o f intraepithe-
lial T lymphocytes or the extent o f the peri tumoral in-
L an gerhans cells have been identified in a variety of strati-fi ed epithelia in normal and pathologic conditions (1 -5). They have been observed in skin tum ors such as se-borrheic keratosis, basa l cell ca rcinoma, keratoacan-tho ma, and squam ous cell ca rcino ma [2,6- 8). 
L a ngerhans cells are known to be anti gen-presenting cells for 
T lymphocytes . They play a ro le in the elicitati on of contac t 
dern13titis [9,10] . Several authors suggested th at Langerhans cells 
are a lso involved in the presentation of neoantigens in neoplas tic 
tissu es, thus facilitating a T cell-medi ated antitumoral immune 
response [8,11). Besides this, an influence of Langerhans cells on 
kera tinocyte proliferation and differentiation has been stressed 
[12, 13]. 
The aim of our study was to investiga te whether there is a 
correlation of intra epithelial Langerhans cell density , peritul110ral 
infiltrate, and epithelial di fferentiation in various epithelial skin 
tumors. Langerhans cells and T lym phocy tes were demonstrated 
by iml11unohistochemi calmethods . The aforementioned features 
wer e morphometrically determined and submitted to statistical 
analysis. 
MATERIALS AND METHODS 
Specimens. We examined 17 biopsies of epithelial skin tumors 
(seborrheic keratosis, 5 cases; basal cell carcinoma, 6; squamous 
cell carcinoma, 6). One part of each specimen was snap-frozen 
in liquid nitrogen, the other part underwent fi xation in 4% buff-
ered form aldehyde and paraffin embedding. From 2 biopsies (1 
seborrheic keratosis, 1 basal cell ca rcinoma) onl y frozen material 
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flammatory infiltrate. A signifi cant inverse co rrelati o n w as 
demonstrated between m ean nuclea r ar ea o f the epithelial 
tissue and the Lan gerhans cell d ensity (r = - 0.7; p < 0.05) . 
These d ata indica te that the number of Lan gerhans cells 
does not influen ce the extent of the antitumo ral immune 
respo nse. The correlation with the level o f epithelial di f-
fe rentiation may be due to different homing conditions. J 
Invest Dennarol 87:477-479, 1986 
w as ava ilable. Fifteen specimcns of normal human skin were used 
fo r comparison. 
Monoclonal Antibodies. Langerhans cells were demonstrated 
by O KT 6 monoclonal antibody (O rtho, N ew J erseYJ, w hich is 
considered to be the most reliable marker fo r Langerhans cells 
and indeterminate cells [1 4, 15]. T lymphocytes were identified 
by labeling of the E rosette receptor using O KT 11 monoclonal 
antibody (Orth o). 
Staining Procedure. We used a 3-step immunoperoxidase 
meth od. Five-micron frozen sections were fix ed in acetone, air-
dried, and incubated 30 min with the primary monoclonal anti-
body diluted 1:100 in phosphate-bu ffered saline (PBS) , pH 7.4, 
containing 1 % bovine serum albumin (BSA) . After careful rinsing 
in PBS, slides were mounted w ith a peroxidase-conjuga ted rabbit-
antimouse antiserum (D ako, D enmark) and subsequently w ith a 
peroxidase-conjuga ted swine-anti rabbit antiserum (D ako). The 
staining reacti on was achieved by amino-ethylcarbazole and hy-
drogen peroxide. Slides were coverslipped in glycerin j elly. For 
furth er details see Huber et al (1 6). Five-micron paraffin sections 
were routinely stained with hematoxylin and eosin. 
Controls Five nonneoplas tic human tonsils served as positive 
controls. For negative controls, the primary antibody w as omitted 
o r replaced by normal mouse serum. 
Morphometric Methods The morphometric studies were car-
ried out on an interactive image analysis system (IB AS 1, Zeiss) 
with a digitizer tablet . Intra tumoral Langerhans cells and T lym-
phocytes were counted at a magnification of 250 using a drawing 
tube in 5 consecutive nl.icroscopic field s per case, and expressed 
as cell number/ mm2 section area. O nly cells containing the nu-
cleus within the secti on plane were counted . Single dendrites were 
omitted. T o determine the amount of the. peritumoral infi ltrate, 
one representative section per case was entirel y scanned and the 
area covered by the infiltrate in relation to w hole tumor area 
assessed. Mean nuclear area was measured as a parameter of ep-
ithelial differentiation. In each case, 120 consecutive nuclei were 
measured at a magnifi ca tion of 1000X in paraffin sections lIsing 
a TV -overlay option. 
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Statistical Evaluation Results obtained in single measure-
ments were pooled and mean value and SEM were calculated. 
The various diagnoses were compared with each other using 
2-sided Student's I-test. To determine the relationship of differ-
ent parameters, correlation analysis was carried out. A p value 
of < 0.05 was considered to indicate statistical significance. 
RESULTS 
Intratumoral Langerhans Cells In all cases of epithelial tu-
mors that were investigated, Langerhans cells were demonstrable 
by OKT 6 monoclonal antibody. There was considerable vari-
ation in Langerhans cell density, ranging from 5/mm2 in a case 
of basal cell carcinoma to 547/mm2 in a case of seborrheic keratosis 
(Table I). Regarding the various dia gnoses, the Langerhans cell 
density in seborrheic keratosis (431 ± 31/mm2) did not differ 
significantly from normal human epidermis (378 ± 20/mm2; 
p > 0.05). The density was markedly decreased in squamous cell 
carcinoma (100 ± 211mm2; p < 0.0001) and basal cell carcinoma 
(28 ± 6/mm2; p < 0.0001). The difference between basal cell 
carcinoma and squamous cell carcinoma was also statistica lly sig-
nificant (p < 0.01). Furthermore, the Langerhans cell density 
showed a striking difference among the squamous cell carcinomas 
(9/mm2 to 242/mm2). 
Regarding the morphologic appearance, Langerhans cells re-
vealed delicate dendrites in normal human skin and seborrheic 
keratosis, but were often oval with short, plump, cytoplasmic 
protrusions in basa l' cell carcinoma and squamous cell carcinoma. 
Intratumoral T Lymphocytes In seborrheic keratosis, the 
density was almost equal to normal human epidermis (47 ± 
6/mm2 and 46 ± 11 /mm2, respectively). The number of intra-
tumoral T lymphocytes was reduced in basal cell carcinoma 
(12 ± 4/mm2; p < 0.05) and increased in squamous cell carci-
noma (135 ± 37/mm2; p < 0.05). 
Peritumoral Infiltrate The infiltrate consisted mainly of T 
lymphocytes and a few Langerhans cells. The proportion of the 
peritumoral infiltrate ran ged from 1 % in a basal cell carcinoma 
and a seborrheic keratosis to 85% in a squamous cell carcinoma. 
There was no significant difference between the diagnostic groups. 
Mean Nuclear Area The mean nuclear area was 20.1 ± 0.3 
JLm2 in seborrheic keratosis . In basal cell carcinoma and squamous 
celJ carcinoma it was increased to 27.7 ± 0.4 JLm2 and 48.9 ± 
0.9 JLm2, respectively. 
Table I. Langerhans Cell Density, T-Cell Density, Mean 
Nuclear Area , and Proportion of Peritumoral Inftltrate in 
Epithelial Skin Tumors 
Langerhans Mean Nuclear Infiltrate 
Case No. Cells/mm2 T Cells/mm2 Area (J.Lm 2 ) (%) 
Seborrheic Keratosis 
1 547 26 NO 3 
2 464 69 23 .9 9 
3 412 31 24.7 2 
4 272 64 14.2 1 
5 463 45 17.6 5 
Basal Cell Carcillollla 
1 34 31 28.9 9 
2 6 2 21.7 9 
3 25 7 25.9 32 
4 21 8 25.4 1 
5 5 3 35.1 23 
6 79 21 NO 39 
SqUat 110 liS Cell Carcilloma 
I 242 548 36.9 19 
2 9 141 27.8 6 
3 129 94 38.0 85 
4 53 0 71.5 2 
5 67 15 62.8 9 
6 53 12 56.4 3 
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Figure 1. Langerhans cell density and mean nuclear area. There is a 
negative'correlation between both parameters in seborrheic keratosis and 
squamous cell carcinoma (coefficient of correlation -0.7, p < 0.05). 
Correlation Analysis The data obtained in each case (Langer-
hans cell density, T-lymphocyte density, proportion of peritu-
moral infiltrate, mean nuclear area) were tested for correlation. 
The on ly significant result was obtained in seborrheic keratosis 
and squamous cell carcinoma regarding Langerhans cell density 
and mean nuclear area (coefficient of correlation = - 0.7, test 
value 2.8, degrees of freedom 8, p < 0.05) (Fig 1). There was no 
significant correlation of Langerhans cell density and T -lympho-
cyte density, Langerhans cell density and peritumoral infiltrate 
(Fig 2), or T -lymphocyte density and peritumoral infiltrate in 
total or within any of the diagnostic groups. 
DISCUSSION 
The presence of Langerhans cell s in various epithelial tumors has 
previously been demonstrated by several investigators using im-
munohistochemistry [2,5-8] and electron microscopy [1,8] . It is 
confirmed by our study that obviously all epithelial skin tumors 
contain at least small amounts of Langerhans cells within the 
tumor tissue , 
Aloi et al [6] and Gatter et al [2] have qualitatively observed a 
striking variability in the density of Langerhans cells . We were 
able to confirm statistically by a morphometric approach that the 
Langerhans cell density in seborrheic keratosis resembles that of 
normal human epidermis. Langerhans cell density is markedly 
reduced in basal cell carcinoma, and reduced to a variable extent 
in squamous cell carcinoma. 
The Langerhans cel1s showed not only numerical differences, 
but also marked variation in morphology: in normal skin and 
seborrheic keratosis, Langerhans cells revealed long and delicate 
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Figure 2, Langerhans cell density and proportion of peritumoral infil-
trate. There is no significant correlation between either parameter (p > 
0.05). 
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processes, whereas in other tumors they are plump with only few 
cytoplasmic protrusions [2,6]. 
A possible influence of Langerhans cells on the antitulll.oral T 
cell-mediated immune response has been discussed by several 
investigators [8,11]. The relative lack of these antigen-presenting 
cells in aged skin and in malignant tumors [2,6] has been inter-
preted to enhance neoplastic growth [1 7,18]. In our study we 
were not able to demonstrate any significant correlation of the 
Langerhans cell density with the intraepithelial T -lymphocyte 
density and the amount of the peritumoral infiltrate. Large nUIll-
bers of intraepithelial T lymphocytes and a high amount of 
peritllmoral infiltrate were demonstrated in cases of both high 
and low Langerhans cell densities within all diagnostic groups. 
A scarce inflammatory infiltrate was occasionally associated with 
an abundance of Langerhans cells. These data suggest that the 
numerical density of Langerhans cells does not considerably 
influence the extent of an antitumoral immune response. 
Though the Langerhans cell density did not correlate with the 
peri tumoral immune res ponse, it apparen tl y showed some as-
sociation with the level of epithelial differentiation. There was a 
significant difference among the Langerhans cell density of seb-
orrheic keratosis, basal cell ca rcinoma, and squamous cell ca rci-
noma, each of them representing different features of epithelial 
differentiation and biologic behavior. Furthermore, if mean nu-
clear area is taken into account as a parameter for epithelial dif-
ferent iation [1 9], there is a statisticall y significant correlation with 
the Langerhans cell density. Probably epithelial tissues of various 
levels of differentiation show different homing conditions for 
Langerhans cells. However, a direct influence of Langerhans cells 
on epithelial growth and keratiniza tion [12,13] cannot be ruled 
out by our data. 
Our immunohistologic and morphometric results outline that 
the number of intra tumoral Langerhans cells does not significantly 
correlate with the T cell-mediated antitumoral immune response. 
Differences of Langer hans cells in various neoplastic epithelia might 
reflect different homing conditions for Langerhans cells according 
to the level of epithelial differentiation. 
The autllors !Vish to thallk Mrs. A. Blaser for excellellt techllical nssistO//Ce. 
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